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Discussion		 This	study	marks	the	initiation	of	a	long-term	bird	monitoring	survey	to	track	the	successional	changes	and	impacts	of	the	restoration	in	a	mosaic	habitat	of	grasslands	and	wetlands	in	Central	Ohio.	My	results	serve	as	the	initial	baseline	assessment	since	this	site’s	completed	restoration	in	2012	at	Battelle	Darby	Creek	Metro	Park.	Sustained	monitoring	after	restoration	for	the	different	species	by	tracking	abundance	is	essential	for	the	documentation	of	how	the	resulting	successional	changes	will	affect	habitat	quality	for	various	species.	This	long-term	bird	species	survey	will	provide	insight	into	both	changing	habitat	composition	and	required	management	practices	to	achieve	restoration	goals.		Current	Metro	Parks	site	management	involves	spring	and	fall	burning	and	mowing.	Additionally,	they	are	focusing	on	aggressively	treating	phragmites,	purple	loosestrife	and	callery	pear	using	the	herbicide	Milestone.	Cattails	are	routinely	moved	and	selectively	treated	with	aquatic	glyphosate	(Roundup).	Managers	mow	the	young	cottonwoods	every	two	years	and	are	scheduled	to	mow	again	in	late	2018	once	the	ground	freezes	(John	Watts,	personal	communication).	The	estimated	abundances	of	Grasshopper	Sparrow	and	Henslow’s	Sparrow	both	showed	negative	correlations	with	increased	woody	vegetation.	Invasive	non-native	Pyrus	calleryana	(Callery	Pear;	Denune	personal	observation)	comprised	a	significant	portion	of	the	woody	vegetation	in	the	prairie	habitat.	Callery	Pear	trees	are	some	of	the	most	common	urban	street	trees	in	Central	Ohio.	They	aggressively	spread,	excluding	native	vegetation	(Johnson	2018).	Continued	efforts	to	remove	
Callery	Pear	and	other	woody	vegetation	in	the	prairie	habitat	would	likely	benefit	populations	of	HESP	and	GRSP.		Routine	mowing	and/or	prescribed	burning	would	reduce	woody	vegetation.		Herkert	recommends	as	a	good	general	guideline	to	establish	a	rotational	system	of	prescribed	burning,	thus	providing	a	mosaic	of	habitat	types	for	large	prairies	over	80	hectares	(~198	acres).	In	this	system,	20-30%	of	the	habitat	area	would	be	burned	each	year	(Herkert	1994).	Annually	burning	only	portions	of	the	prairie	habitat	is	critical	as	larger	burned	prairies	are	less	likely	to	attract	burn-sensitive	bird	species	such	as	Henslow’s	Sparrows.	Henslow’s	Sparrows	exhibit	a	significant	preference	for	unburned	areas	and	reach	their	highest	relative	abundance	in	areas	that	are	in	their	third	or	greater	growing	season	since	the	last	burning	(Herkert	1994).	Their	absence	from	recently	burned	sites	is	consistent	with	their	preference	for	relatively	undisturbed,	dense	vegetation	with	a	well-developed	litter	layer	(Skinner	et	al.	1984).	Conversely,	Grasshopper	Sparrows	tend	to	be	more	abundant	in	recently	burned	areas	as	they	prefer	low-	to	medium-height	vegetation	(Herkert	1994,	Skinner	et	al.	1984).	Prairie	management	targeting	a	mosaic	of	habitat	types	through	rotational	burning	will	ensure	the	availability	of	suitable	habitats	for	both	burn	sensitive	and	burn	tolerant	species.		Maintaining	the	small	patches	of	young	cottonwoods	and	willows	surrounding	the	wetlands	would	likely	benefit	the	population	of	Willow	Flycatchers.		The	estimated	abundance	of	Willow	Flycatchers	increases	with	increased	woody	vegetation	in	emergent	marsh	settings.	Willow	Flycatchers	nest	in	bushes	or	small	trees	surrounded	by	low	shrubs	and	aquatic	habitat.	Specifically	within	the	woody	
vegetation,	Willow	Flycatchers	place	their	nests	at	the	outer	edge	of	shrubs	or	thicket	for	ease	of	access	to	the	nest	(Sedgwick	2000).	Maintaining	pockets	of	critical	willow	and	young	cottonwood	habitat	will	help	to	sustain	and	benefit	the	current	population.	These	small	patches	of	native	woody	vegetation	should	not	be	burned	or	mowed	every	year	to	ensure	that	there	are	always	some	patches	of	wetland	tree	species	available.	Similarly,	the	dense	patches	of	cattails	surrounding	the	open	water	of	several	of	the	wetlands	should	be	maintained	for	the	Marsh	Wrens.	During	the	surveys	the	Marsh	Wrens	were	only	heard	or	seen	in	cattails	surrounding	the	open	water	wetland	area.		Marsh	Wrens	utilize	cattails	for	both	feeding	and	breeding.	They	forage	on	the	stems	and	leaves	of	cattails	typically	near	the	marsh	floor	and	build	their	nests	in	cattails	(Kroodsma	and	Verner	2013).	This	population	of	Marsh	Wrens	is	of	special	importance	as	the	individuals	who	arrived	at	the	site	in	2015	were	the	first	Marsh	Wrens	to	nest	in	Franklin	County	since	a	population	in	1989	at	Pickerington	Ponds	Metro	Park	(John	Watts,	personal	communication).	To	support	the	biodiversity	of	the	site,	both	prairie	and	emergent	marsh	habitat	should	be	actively	managed	to	address	the	opposing	habitat	needs	of	these	diverse	species.	Continuing	to	use	a	rotational	method	of	burning	and	mowing	along	with	preserving	critical	wetland	vegetation	will	serve	to	accommodate	both	wetland	and	grassland	bird	species.		The	estimated	species	abundances	are	likely	high	values	due	to	the	very	low	detectabilities	of	encountering	each	species.	These	low	detectability	values	were	surprising	as	the	survey	was	completed	three	times.	Since	the	model	generated	low	detectability	values,	it	leads	to	overestimates	at	each	point.	In	particular,	the	WIFL	
has	the	highest	estimated	abundance,	yet	these	birds	were	only	found	in	a	few	locations:	the	points	with	young	willow	and	cottonwood	tree	vegetation.	This	overestimate	is	due	to	WIFL	low	detectability	as	well	as	to	the	habitat	model	not	being	specific	to	vegetation	type.	The	model	I	used	only	accounts	for	the	total	percent	woody	vegetation	at	each	point	and	does	not	specify	Callery	Pear	vegetation	versus	young	willow	and	cottonwood	vegetation.	This	means	that	the	model	predicts	the	presence	of	WIFL	at	all	the	points	with	woody	vegetation,	even	where	the	suitable	habitat	(willows	and	cottonwoods)	is	not	present,	thus	leading	to	an	overestimate.			Future	Objectives		In	the	short	term,	the	goal	of	this	baseline	survey	is	to	begin	a	process	to	quantify	the	success	of	wetland	and	prairie	restoration	through	the	continued	monitoring	of	indicator	species.	In	the	long	term,	such	ongoing	monitoring	will	document	changes	in	bird	abundance	relative	to	ongoing	habitat	succession.	The	continued	long-term	monitoring	along	with	documentation	of	habitat	management	will	allow	the	analysis	of	the	impact	of	planned	burns	on	species’	habitat	usage.	Future	surveys	will	be	necessary	to	document	the	potential	recruitment	of	later	successional	species.	Given	relatively	low	detection	probability	of	some	species,	I	recommend	future	surveys	extend	the	time	duration	at	each	point	count	to	ten	minutes.	Additionally,	a	bird	song	or	call	recording	could	be	played	following	the	initial	survey	to	increase	the	probability	of	detection	for	less	vocal	specific	species.	Further,	abundance	estimate	models	should	include	greater	specificity	of	vegetation	
type	to	avoid	overestimates.	The	results	of	this	survey	should	also	be	used	to	assess	the	necessary	number	of	points	and	the	ideal	frequency	of	surveys.			
Acknowledgements		Special	thanks	to	Dr.	Christopher	Tonra	for	his	support	and	guidance	and	to	John	Watts	and	Carrie	Marrow	from	Franklin	County	Metro	Parks	for	their	help	with	this	project.			
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Appendix		 Species	List			ACFL	–	Acadian	Flycatcher	(Empidonax	virescens)	AMBI	–	American	Bittern	(Botaurus	lentiginosus)		AMCR	–	American	Crow	(Corvus	brachyrhynchos)		AMGO	–	American	Goldfinch	(Spinus	tristis)		AMCO	–	American	Coot	(Fulica	Americana)		AMRO	–	American	Robin	(Turdus	migratorius)		BARS	–	Barn	Swallow	(Hirundo	rustica)		BHCO	–	Brown-headed	Cowbird	(Molothrus	ater)		BLJA	–	Blue	Jay	(Cyanocitta	cristata)		BWTE	–	Blue-winged	Teal	(Spatula	discors)		CANG	–	Canada	Goose	(Branta	Canadensis)		CHSW	–	Chimney	Swift	(Chaetura	pelagica)		COGR	–	Common	Grackle	(Quiscalus	quiscula)		COHA	–	Cooper’s	Hawk	(Accipiter	cooperii)		COYE	–	Common	Yellowthroat	(Geothlypis	trichas)		DCCO	–	Double-crested	Cormorant	(Phalacrocorax	auritus)		DOWO	–	Downy	Woodpecker	(Dryobates	pubescens)		EABL	–	Eastern	Bluebird	(Sialia	sialis)		EAKI	–	Eastern	Kingbird	(Tyrannus	tyrannus)		EAME	–	Eastern	Meadowlark	(Sturnella	magna)		EUST	–	European	Starling	(Sturnus	vulgaris)		FISP	–	Field	Sparrow	(Spizella	pusilla)		GBHE	–	Great	Blue	Heron	(Ardea	Herodias)		GREG	–	Great	Egret	(Ardea	alba)		GRSP	–	Grasshopper	Sparrow	(Ammodramus	savannarum)		HESP	–	Henslow’s	Sparrow	(Centronyx	henslowii)		HOWR	–	House	Wren	(Troglodytes	aedon)		KILL	–	Killdeer	(Charadrius	vociferous)		MALL	–	Mallard	(Anas	platyrhynchos)		MAWR	–	Marsh	Wren	(Cistothorus	palustris)		MODO	–	Mourning	Dove	(Zenaida	macroura)		NOCA	–	Northern	Cardinal	(Cardinalis	cardinalis)		NOMO	–	Northern	Mockingbird	(Mimus	polyglottos)		NRWS	–	Northern	Rough-winged	Swallow	(Stelgidopteryx	serripennis)		NSHO	–	Northern	Shoveler	(Spatula	clypeata)		PBGR	–	Pied-billed	Grebe	(Podilymbus	podiceps)		RBME	–	Red-breasted	Merganser	(Mergus	serrator)		RBWO	–	Red-bellied	Woodpecker	(Melanerpes	carolinus)		RNEP	–	Ring-necked	Pheasant	(Phasianus	colchicus)		RWBL	–	Red-winged	Blackbird	(Agelaius	phoeniceus)		SORA	–	Sora	(Porzana	Carolina)		SOSA	–	Solitary	Sandpiper	(Tringa	solitaria)		
SOSP	–	Song	Sparrow	(Melospiza	melodia)		SWSP	–	Swamp	Sparrow	(Melospiza	Georgiana)		TRES	–	Tree	Swallow	(Tachycineta	bicolor)		TUTI	–	Tufted	Titmouse	(Baeolophus	bicolor)		TUVU	–	Turkey	Vulture	(Cathartes	aura)		YEWA	–	Yellow	Warbler	(Setophaga	petechial)		WIFL	–	Willow	Flycatcher	(Empidonax	traillii)		WISN	–	Wilson’s	Snipe	(Gallinago	delicata)		VIRA	–	Virginia	Rail	(Rallus	limicola)		VESP	–	Vesper	Sparrow	(Pooecetes	gramineus)				
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